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Ataxia telangiectasia (A-T) is a human autosomally recessive syndrome characterized by cerebellar ataxia, 
telangiectases, immune dysfunction, and genomic instability, and high rate of cancer incidence. A-T cell lines are 
abnormally sensitive to agents that induce DNA double strand breaks, including ionizing radiation. The diverse 
clinical features in individuals affected by A-T and the complex cellular phenotypes are all linked to the functional 
inactivation of a single gene (AT mutated).  
It is well known that cells deficient in ATM show increased yields of both simple and complex chromosomal 
aberrations after high-dose-rate irradiation, but, less is known on how cells respond to low-dose-rate irradiation. It 
has been shown that AT cells contain  a large number of unrejoined breaks after both low-dose-rate irradiation and  
high-dose-rate irradiation, however sensitivity for chromosomal aberrations at low-dose-rate are less often studied. 
To study how  AT cells respond to low-dose-rate irradiation, we  exposed confluent normal and AT fibroblast cells 
to  up to 3 Gy ofγ-irradiation at a dose rate of 0.5 Gy/day  and analyzed chromosomal aberrations in G0 using 
fusion PCC (Premature Chromosomal Condensation) technique.  
Giemsa staining  showed that  1 Gy induces around 0.36 unrejoined fragments per cell in normal cells and around 
1.35 fragments in AT cells, whereas   3Gy induces around 0.65 fragments in normal cells and around 3.3 fragments 
in AT cells. This result indicates that AT cells can rejoin breaks less effectively in G0 phase of the cell cycle? 
compared to normal cells. 
We also analyzed chromosomal exchanges  in normal and AT cells after exposure  to 3 Gy of low-dose-rate  γ rays 
using  a combination of G0 PCC and FISH techniques. Misrejoining was detected in the AT cells only?   
When cells irradiated with  3 Gy were subcultured and G2 chromosomal aberrations were analyzed using calyculin-
A induced PCC technique, the yield of unrejoined breaks decreased in both normal and AT cells and misrejoined 
breaks increased in both cell lines.  
The present study suggests that AT cells begin to rejoin breaks when a certain number of breaks are accumulated 





This study was partially supported by the NASA Space Radiation Program. 
https://ntrs.nasa.gov/search.jsp?R=20110014175 2019-08-30T16:36:19+00:00Z
